Abstract
Introduction
The synchronized absorption of two or more photons by an active molecule reaching temporarily an excited state via intermediate states is known as multiphoton absorption (MPA), an intensity-dependent and non-parametric nonlinear effect [1] . Although it is a limiting factor in nonlinear optical devices, it is very useful in applications like frequency upconversion lasing, data storage, microfabrication, fluorescence microscopy, optical limiting, optical reshaping or optical stabilization (see for example [1, 2] and references therein). In the last twenty years, a lot of effort has been directed to the research on multiphoton absorbing materials such as organic liquids, liquid crystals, polymers, fullerenes, organometallic compounds and biomolecules [1, 3] .
During the last ten years, a particular kind of salts known as ionic liquids (IL) have been the object of interest of numerous research groups [4, 5] . Typically, ILs are composed by a large cation (usually organic, containing nitrogen, sulphur or phosphorous and one or more alkyl chains) and an anion which can be mono or polyatomic, organic or inorganic. These emergent materials are involved in interesting applications in fields as electrochemistry, nuclear processing or renewable energies. The technologic development around them has required an enormous effort in the synthesis and in the characterization of their chemical and physical properties, needed for designing any application. Among them, optical properties have been addressed only by few researchers. Optical absorption and fluorescence have been studied in a limited set of imidazoliumbased ionic liquids [6, 7] , and thermooptic effect induced by different laser sources have been addressed in [8] [9] [10] [11] [12] [13] [14] . Nonlinear absorption has not been detected in any of the liquids characterized in those papers at the selected wavelengths. Nevertheless, Sesto and co-workers have designed phosphonium based ionic liquids with cubic susceptibilities basing on the cubic susceptibilities of the constituent ions [15, 16] . They report the existence of nonlinear absorption in some of them but they did not provide, up to our knowledge, quantitative values of neither the nonlinear absorption coefficient nor the nonlinear cross section. In this work, we study the nonlinear absorption effects in an ionic liquid containing a Zn atom in the anionic moiety and 1-butyl-3-methyl-imidazolium [BMIM] as cation.
Results and discussion
As there were no reported preparations for the IL of our interest, we proceed to the synthesis of Heat Capacity: The sample was subjected to temperature ramps at 0. , much higher than that usually found for other using this procedure, [17, 18] fact which comes from the difficult handling of ILs.
We found that the compound present quite low values, (see Table 1 ), which makes them quite sensitive to heating and, particularly, to that induced by laser pulsed radiation, as it is shown below. Linear absorption: The absorption coefficient was retrieved starting from the transmittance data measured with a Perkin Elmer lambda25 spectrometer. The absorbance range is up to 3.2. The used interval of wavelengths is 300-1000nm (the device allows operating from 190-1100nm).
The absorbance spectrum from 280nm-1000nm is shown in Figure 2 . The pathlength of the cells was 1mm. The liquid present negligible linear absorbance at the excitation length, 810nm. 
Experimental

Synthesis of bis(1-butyl-3-methylimidazolium) tetrathiocyanatozincate [BMIM] 2 [Zn(SCN) 4 ]
A mixture of BMIMCl (5.220 g, 30 mmol), KSCN (7.995 g, 82 mmol) and anhydrous ZnCl 2 (2.025 g) in acetone (250 mL), was refluxed for 5 h. The reaction mixture was filtered off, the solvent evaporated and the residue dissolved in dichloromethane and filtered off. 
